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Training Outline

https://phys.org/news/2019-12-philippines-homes.html https://e360.yale.edu/features/rising_waters_how_fast_and_
how_far_will_sea_levels_rise

https://ttweathercenter.com/severe-weather/landslides/

Assessing Pre- and Post-Storm 

Impacts

Assessing Sea Level Rise

at the Regional to Local Scale
Assessing Landslide Hazards

August 26, 2021August 24, 2021August 18, 2021

https://phys.org/news/2019-12-philippines-homes.html
https://e360.yale.edu/features/rising_waters_how_fast_and_how_far_will_sea_levels_rise
https://ttweathercenter.com/severe-weather/landslides/
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Preparedness

Response

Recovery

Mitigation
Real-time landslide 

nowcasts, exposure 
and risk estimates

Post-event rapid mapping,

Field Reconnaissance 
and in situ mapping

Updating hazard and exposure 
scenarios based on seismic or 
storm characteristics

Incorporation of landslide geometry 
and material properties from field 
data to improve mechanistic models

Seasonal landslide outlooks

Identification of potential 

cascading hazards

Identification and/or 
mapping of cascading 
hazards

Updating landslide exposure 
and risk estimates

Forecasted (1-5 day) landslide 
hazard, exposure and risk

Landslide hazard scenarios 
based on seismic potential 

and forecasted rainfall

Citizen Science mapping and 
engagement
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Landslides are a major problem…

And they have many causes.
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Some small island nations are highly exposed to landslides…

Due to a common combination of factors:

https://doi.org/10.5194/nhess-20-3413-2020

Volcanic Soils 

and Steep Slopes

Intense 

Tropical 

Cyclones

Dense 

Population

Deforestation

https://doi.org/10.5194/nhess-20-3413-2020


Some Resources for Assessing Landslide Hazard 

Before an Event
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Global Landslide Catalog (GLC)

At Landslide Viewer (landslides.nasa.gov/viewer)

http://dx.doi.org/10.1016/j.geomorph.2015.03.016

http://landslides.nasa.gov/viewer
http://dx.doi.org/10.1016/j.geomorph.2015.03.016
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Global Landslide Catalog (GLC)

At Landslide Viewer (landslides.nasa.gov/viewer)

http://landslides.nasa.gov/viewer
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More from the Cooperative Open Online Landslide Repository 

(COOLR)

At Landslide Viewer (landslides.nasa.gov/viewer)

http://landslides.nasa.gov/viewer


10NASA’s Applied Remote Sensing Training Program

Fatalities and Time

At Landslide Viewer (landslides.nasa.gov/viewer)

http://landslides.nasa.gov/viewer
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At Landslide Viewer (landslides.nasa.gov/viewer)

Download All the Data in COOLR

http://landslides.nasa.gov/viewer
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Global Landslide Susceptibility Map

At Landslide Viewer (landslides.nasa.gov/viewer)

http://dx.doi.org/10.1007/s11069-017-2757-y

http://landslides.nasa.gov/viewer
http://dx.doi.org/10.1007/s11069-017-2757-y
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Global Landslide Susceptibility Map

At Landslide Viewer (landslides.nasa.gov/viewer)

https://gpm.nasa.gov/sites/default/files/downloads/global-landslide-susceptibility-map-1-30-20.zip

http://landslides.nasa.gov/viewer
https://gpm.nasa.gov/sites/default/files/downloads/global-landslide-susceptibility-map-1-30-20.zip


Some Resources for Assessing Landslide Hazard 

During an Event
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Global Landslide Nowcast

At Landslide Viewer (landslides.nasa.gov/viewer)

https://doi.org/10.3389/feart.2021.640043

http://landslides.nasa.gov/viewer
https://doi.org/10.3389/feart.2021.640043
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Global Landslide Nowcast

At Landslide Viewer (landslides.nasa.gov/viewer)

https://maps.nccs.nasa.gov/download/landslides/nowcast/hazard/

http://landslides.nasa.gov/viewer
https://maps.nccs.nasa.gov/download/landslides/nowcast/hazard/
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Exposed Population and Roads from the 

Global Landslide Nowcast

At Landslide Viewer (landslides.nasa.gov/viewer)

http://landslides.nasa.gov/viewer
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At Landslide Viewer (landslides.nasa.gov/viewer)

Exposed Population and Roads from the 

Global Landslide Nowcast

https://maps.nccs.nasa.gov/download/landslides/nowcast/exposure/
http://landslides.nasa.gov/viewer
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New Features in the Global Landslide Nowcast (LHASA 2.0)

• Probabilistic, rather than categorical 

outputs

– Due to the use of machine 

learning

– Incorporates soil moisture and 

snow mass

• Increased accuracy

• Exposure analysis

• However, version 1.1 is still published at 

https://pmmpublisher.pps.eosdis.nasa.

gov/ and 

https://gpm.nasa.gov/data/visualizati

ons/precip-apps.

• Both sites allow you to view the 

“classic” model output: 

https://pmmpublisher.pps.eosdis.nasa.gov/
https://gpm.nasa.gov/data/visualizations/precip-apps
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The Landslide Hazard Assessment for Situational Awareness 

(LHASA) Model

Version 1.1 Version 2.0
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The Landslide Hazard Assessment for Situational Awareness 

(LHASA) Model

Version 1.1
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IMERG: Integrated Multi-satellitE Retrievals for GPM
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LHASA Output for Hurricane Willa, 2018

Version 1.1
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The Landslide Hazard Assessment for Situational Awareness 

(LHASA) Model

Version 1.1
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The Landslide Hazard Assessment for Situational Awareness 

(LHASA) Model

Version 2.0
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The Landslide Hazard Assessment for Situational Awareness 

(LHASA) Model

Version 2.0

Slope Gradient Distance to Fault
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The Landslide Hazard Assessment for Situational Awareness 

(LHASA) Model

Version 2.0



NASA’s Applied Remote Sensing Training Program 28

The Landslide Hazard Assessment for Situational Awareness 

(LHASA) Model

Version 2.0
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Reporting Landslides During or After an Event

At Landslide Reporter (landslides.nasa.gov/reporter)

http://landslides.nasa.gov/reporter
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Why report landslides?

Benefits to Science:

• We use this data to evaluate the 
nowcast and other models.

• Helps to quantify the impacts of 
landslides, which are currently 
underreported

• Fills in the gaps in our knowledge due 
to reporting biases in other landslide 
inventories like the GLC

– This might lead to a fairer 
distribution of research and 
mitigation efforts to the locations 
that need it the most.

Benefits to Your Community:

• Brings global attention to your work on 
disaster risk reduction

• Can be a tool for educating citizens 
on landslide hazard

• Helps improve the accuracy of 
landslide models in your area 

• Encourages data sharing by other 
stakeholders

• May provide the rationale for future 
funding requests

• You don’t have build your own app to 
do the same thing!

At Landslide Reporter (landslides.nasa.gov/reporter)

http://landslides.nasa.gov/reporter
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Reporting Landslides During or After an Event

At Landslide Reporter (landslides.nasa.gov/reporter)

http://landslides.nasa.gov/reporter
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Reporting Landslides During or After an Event

At Landslide Reporter (landslides.nasa.gov/reporter)

http://landslides.nasa.gov/reporter
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Learning More about Landslide Reporter

At landslides.nasa.gov

https://youtu.be/200sADZt5WI

http://landslides.nasa.gov/
https://youtu.be/200sADZt5WI


Rio de Janeiro Case Study
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LHASA-Rio 1.0
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LHASA-Rio 1.0
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LHASA-Rio 1.0

Data Sources: LHASA Rio, Geo-Rio, NASA e IPP (imagens de alta resolução)

Slide courtesy of Felipe C. Mandarino, Rio de Janeiro

169 landslides mapped, 156 hazard areas detected by LHASA Rio (92.3% hit rate).



Getting Started with LHASA Version 1.1
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What You Need to Run LHASA Version 1.1

• A computer with the Windows 

operating system

– (LHASA runs on other operating 

systems, but the appearance and 

key bindings are different from those 

shown here.)

• An internet connection

• R statistical software 

– Download at https://cloud.r-

project.org/

– (It’s free of charge.)

https://cloud.r-project.org/
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Getting Started with LHASA Version 1.1

Step 1: Download the code from https://github.com/nasa/LHASA

https://github.com/nasa/LHASA
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Getting Started with LHASA Version 1.1

Step 2: Download the global landslide susceptibility map from:

https://gpm.nasa.gov/sites/default/files/downloads/global-landslide-susceptibility-map-1-30-20.zip

Or use your own 

susceptibility 

map (in GeoTIFF

format)

https://gpm.nasa.gov/sites/default/files/downloads/global-landslide-susceptibility-map-1-30-20.zip
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Getting Started with LHASA Version 1.1

Step 3: Download the IMERG data from https://gpm.nasa.gov/data/imerg

https://gpm.nasa.gov/data/imerg
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Getting Started with LHASA Version 1.1

Step 3a: Register with the NASA Precipitation Processing System (PPS) 

https://registration.pps.eosdis.nasa.gov/

registration/

https://registration.pps.eosdis.nasa.gov/registration/
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Getting Started with LHASA Version 1.1

Step 3b: Download IMERG

https://jsimpsonhttps.pps.eosdis.nasa.gov/imerg/gis/

https://jsimpsonhttps.pps.eosdis.nasa.gov/imerg/gis/
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Getting Started with LHASA Version 1.1

Step 3c: Extract rainfall data files
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Getting Started with LHASA Version 1.1

Step 4: Calculate the Antecedent Rainfall Index
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Getting Started with LHASA Version 1.1

Step 4: Calculate the Antecedent Rainfall Index
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Getting Started with LHASA Version 1.1

Step 4: Run the LHASA model
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Getting Started with LHASA Version 1.1

Step 4: Run the LHASA model
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Getting Started with LHASA Version 1.1

Step 5: View the Nowcast
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Next Steps with LHASA Version 1.1

1. Evaluate the model’s historic performance

– Did it predict most landslides?

– Was there a type of landslide or rainstorm it didn’t do well on?

– Is there a part of the island for which it’s more accurate?

2. Raise or lower the rainfall threshold or susceptibility threshold

3. Replace the global susceptibility map with a national one

4. Replace IMERG with a high-resolution rainfall dataset from radar, gauges, or 

models

How to make it work better for your island:
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Review

• Information on landslides can be useful at all stages of the disaster life cycle.

• NASA has several online resources:

– At Landslide Viewer

– At Landslide Reporter

• The LHASA model uses IMERG precipitation to produce global landslide nowcasts.

• You can implement LHASA version 1.1 with open-source code and open data.

– But customizing it for your region is recommended.

Assessing Landslide Hazard on Small Island Nations
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Homework and Certificate

• One homework assignment:

– Answers must be submitted via Google Form, accessed from the 

ARSET website.

– Homework will be made available on August 26th.

– Due date for homework: September 15, 2021

• A certificate of completion will be awarded to those who:

– Attend all live webinars

– Complete the homework assignment by the deadline 

– You will receive a certificate approximately two months after the 

completion of the course from: marines.martins@ssaihq.com

https://appliedsciences.nasa.gov/join-mission/training/english/arset-satellite-observations-analyzing-natural-hazards-small-island
mailto:marines.martins@ssaihq.com
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Trainers:

– Erika Podest: erika.podest@jpl.nasa.gov

– Sean McCartney: sean.mccartney@nasa.gov

– Amita Mehta: amita.v.mehta@nasa.gov

Training Webpage:

– https://appliedsciences.nasa.gov/join-mission/training/english/arset-

satellite-observations-analyzing-natural-hazards-small-island

ARSET Website:

– https://appliedsciences.nasa.gov/what-we-do/capacity-

building/arset

Contacts

Follow us on Twitter

@NASAARSET

mailto:erika.podest@jpl.nasa.gov
mailto:sean.mccartney@nasa.gov
mailto:amita.v.mehta@nasa.gov
https://appliedsciences.nasa.gov/join-mission/training/english/arset-satellite-observations-analyzing-natural-hazards-small-island
https://appliedsciences.nasa.gov/what-we-do/capacity-building/arset
https://twitter.com/NASAARSET
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Questions

• Please enter your questions in the 

Q&A box. We will answer them in 

the order they were received.

• We will post the Q&A to the 

training website following the 

conclusion of the webinar.

Image Credit: NOAA

https://www.flickr.com/photos/noaasatellites/37224066361
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Thank You! 

The materials in this 
presentation draw on work 
by:

James Shute, Ryan Forbes, 
Neh Patel, Laura Carriere, 
Caroline Juang, Dalia 
Kirschbaum, Jack Simmons, 
Robert Emberson, Pukar 
Amatya, Garrett Benz, Marin 
Clark, William Medwedeff, 
Yaping Zhou, George 
Huffman, and many, many 
more.

Computing and web 
portal provided by: 


